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(54) COATED POLYCARBONATE PLATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polycarbonate plate with a transparent hard coat having no yellowing and no cloudiness 
even if it is used outdoor for a long period, surface defogging and antifouling properties. 

SOLUTION: The coated polycarbonate plate is obtained by sequentially laminating a primer layer made of an organic resin 
containing an ultraviolet absorbent containing 20 wt.% or more of an effective volatile component, a silicone hard coating layer and 
a photocatalyst coating layer made of a silicone resin containing a metal oxide having a photo catalytic effect in this order. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The covering polycarbonate plate with which it comes to carry out the laminating of the photocatalyst coat which 
consists of silicon resin containing the metallic oxide which has the primer layer, the silicon rebound ace court layer, and the 
photocatalyst effectiveness it is ineffective on a polycarbonate plate from 20% of the weight or more of the ultraviolet ray 
absorbent and the organic resin of an effective nonvolatile matter in this sequence. 

[Claim 2] The covering polycarbonate plate according to claim 1 whose ultraviolet ray absorbent in a primer layer is a 
benzophenone system. 

[Claim 3] The covering polycarbonate plate according to claim 1 whose organic resin in a primer layer is the copolymer of an acrylic 
polymer, or an acrylic monomer and a meta-chestnut ROKISHI silane. 

[Claim 4] the effective silicon component in a silicon rebound ace court layer — a silica and following type R1dR2eSi(OR3)4-d-e — 
here R1 The alkyl group of the carbon atomic numbers 1-4, an alkyl halide radical, the aryl group of the carbon atomic numbers 6- 
12, or an aryl halide radical, The meta-chestnut ROKISHI alkyl group of the carbon atomic numbers 5-8, the ureido alkylene group 
of the carbon atomic numbers 2-10. They are an aromatic series ureido alkylene group, a halogenated-aromatics alkylene group, or 
a mercapto alkylene group. R2 The alkyl group of the carbon atomic numbers 1-6, an aryl group, an alkenyl radical, They are an alkyl 
halide radical or an aryl halide radical. R3 A hydrogen atom or the alkyl group of the carbon atomic numbers 1-4, the covering 
polycarbonate plate according to claim 1 which is an acyl group or an alkyl acyl group, and comes out and consists of a compound 
whose d is 1, 2, or 3, whose e is 0, 1, or 2, and which is expressed. 

[Claim 5] The covering polycarbonate plate containing the compound which has the operation which eases this activity energy in 
order that a silicon rebound ace court layer may avoid the operation which the excessive activity energy of a photocatalyst coat 
which it has spreads, and promotes degradation of resin according to claim 1. 

[Claim 6] The covering polycarbonate plate according to claim 5 which is the metal salt of the metal chelate compound whose 
structure where the compound which has the operation which eases activity energy is a chelate is aliphatic series, or an aliphatic 
series acid, and has compatibility in the matrix resin of a rebound ace court. 

[Claim 7] The covering polycarbonate plate according to claim 5 with which the solution with which the compound which has the 
operation which eases activity energy contains it with an absorption peak at 400~550nm presents a purplish red color from blue. 
[Claim 8] The covering polycarbonate plate according to claim 1 formed on the silicon rebound ace court layer to which corona 
treatment of the photocatalyst coat was carried out. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a covering polycarbonate plate. It is related with the polycarbonate plate which 

maintains fog resistance in more detail also at the time of an outdoor use, and does not have yellowing. 

[0002] 

[Description of the Prior Art] The covering polycarbonate goods which become the under coat list which the constituent which 
contains the copolymer of an acrylic monomer with (a) alkoxy silyl radical (meta) and alkyl (meta) acrylate, the (b) ammonium 
perchlorate, and the (c) ultraviolet ray absorbent in JP.2-274736.A hardened from the finishing coat which the colloidal silica 
content organopolysiloxane content constituent hardened and with which abrasion resistance and weatherability have been 
improved are indicated. 

[0003] The compound of the inorganic compound which absorbs 0.1 - 30% of the weight of 320-400nm ultraviolet rays to the binder 
resin which is acrylic (meta) resin and/or vinyl system resin, and this binder resin as a primer constituent for silicon coating agents 
applied to the organic resin base material like a polycarbonate is indicated by JP, 10-245521 A 

[0004] The polycarbonate resin laminate excellent in the weatherability of a polycarbonate plate which the whole surface was made 
to apply and harden a primer coating at least, was made to apply and harden a top coating subsequently to a it top, and was 
obtained is indicated by JP.1 1-58654.A. The above-mentioned primer coating consists 2. 2', and 4 and the benzophenone system 
ultraviolet ray absorbent containing a 4'-tetrahydro benzophenone per [ 8 ] nonvolatile matter 100 weight section of a coating - of 
17 weight ****** thermosetting acrylics, and a top coating consists the above-mentioned ultraviolet ray absorbent of per 
[ nonvolatile matter 100 weight section of a coating ] 1 - 4 weight ****** colloidal silica content polyorganosiloxane. 
[0005] Furthermore, the noise-proof wall which has a surface layer containing the particle of the photocatalyst like anatase mold 
titanium oxide, water-repellent silicone, and the matter, for example, the cobalt compound, for preventing the hydrophilization by 
optical pumping of said photocatalyst of this water-repellent silicone in the front face of the base material like a polycarbonate is 
indicated by JP,10-195829,A. 

[0006] The hydrophilization method of the resin base material front face which carries out hydrophilization processing of the front 
face of the resin like acrylic resin, and covers the processed front face with the layer containing a photocatalyst and silicone resin, 
and consists of what the at least 1 section of the organic radical combined with the silicon atom of this silicone resin is permuted 
for by the hydroxyl group is indicated by JP.10-67873.A. 

[0007] Finally, the building materials which have a paint film containing polyorganosiloxane and the inorganic particle which has a 
photocatalyst function on a front face are developed by JP.1 1-61044.A. 

[0008] Degradation of the silicon resin which is matrix resin, and primer resin took place according to an operation of a 
photocatalyst, as a result, the crack occurred or exfoliated, and could not hold a photocatalyst paint film, but the resin base 
material deteriorated by ultraviolet rays, and when using it outdoors, what can discover sufficient weatherability was not known for 
the configuration of the conventional technique like the above. 
[0009] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the covering polycarbonate plate equipped with 
the enveloping layer of a new configuration. Even if other purposes of this invention continue at a long period of time and it uses 
them outdoors, they are to offer the covering polycarbonate plate which can maintain fog resistance and moreover has neither 
yellowing nor cloudiness. The purpose and advantage of further others of this invention will become clear from the following 
explanation. 
[0010] 

[Means for Solving the Problem] According to this invention, the above-mentioned purpose and advantage of this invention are 
attained by the covering polycarbonate plate with which it comes to carry out the laminating of the photocatalyst coat which 
consists of silicon resin containing the metallic oxide which has the primer layer, the silicon rebound ace court layer, and the 
photocatalyst effectiveness it is ineffective on a polycarbonate plate from the organic resin containing 20% of the weight or more of 
the ultraviolet ray absorbent of an effective nonvolatile matter in this sequence. 

[001 1] A primer layer consists of 20% of the weight or more of the ultraviolet ray absorbent and the organic resin of an effective 
nonvolatile matter. As organic resin, it sticks to a polycarbonate plate and the resin in which a silicon rebound ace court and 
adhesion are possible is used. This organic resin is well-known, for example, can mention the copolymer of an acrylic polymer, and 
an acrylic monomer and a meta-chestnut ROKISHI silane, or the copolymer of an methacrylic monomer and an acrylic monomer 
with a benzotriazol radical or a benzophenone radical as a desirable thing. A copolymer with a meta-chestnut ROKISHI silane is 
[ among these ] still more desirable in an acrylic polymer and an acrylic monomer. The number of organic resin is one, or it can be 
used together two or more sorts. 

[0012] Moreover, as an ultraviolet ray absorbent which a primer layer contains, a benzotriazol system and a benzophenone system 
can be mentioned as a desirable thing, for example. A benzophenone system is [ among these ] still more desirable. The number of 
ultraviolet ray absorbents is one, or two or more sorts, they can be mixed and can be used. 

[0013] As a benzotriazol system ultraviolet ray absorbent For example, 2 -(2'- hydroxy-5'-methylphenyl)- Benzotriazol, 2 -(2 '- 
hydroxy-3', 5'-G t-buthylphenyl)- Benzotriazol, 2 -(2 - hydroxy-5'-t-buthylphenyl)- Benzotriazol, 2 -(2 - hydroxy-5'-t-octyl 
phenyl)- Benzotriazol. 2-(2 '- hydroxy-3'. 5'-G t-buthylphenyl)-5-chloro-benzotriazol. Or the tinuvin 328 of tiba SUPESHARUTI 



KEMIKARUZU, Inc., tinuvin 384, tinuvin 900, tinuvin 928, and tinuvin 1130 can be mentioned. 

[0014] as a benzophenone system ultraviolet ray absorbent — a - hydroxy-4-methoxybenzophenone, 2, 2'. and 2, 4-dihydroxy 
benzophenone, 2-hydroxy-4-methoxybenzophenone, 2, and 2 '4, 4'-tetra-hydroxy benzophenone, and 2 and 2 — ' - dihydrox^-4 
and 4' - dimethoxy benzophenone can be mentioned. Moreover, as an ultraviolet ray absorbent, the silane compound which, in 
addition to this, has benzotriazol or a benzophenone radical can also be used. 

[0015] this ultraviolet ray absorbent — the effective non-volatile component in a primer layer — it contains at 20 - 50 % of the 
weight still more preferably 20 to 60% of the weight preferably 20% of the weight or more. A primer layer applies the solvent solution 
which contains an ultraviolet ray absorbent and organic resin by the specified quantity on a polycarbonate substrate, and is formed 
by removing and carrying out heat hardening of the solvent. 

[0016] As a solvent, for example Ethylene glycol monomethyl ether acetate, Ethylene glycol monoethyl ether acetate, ethylene 
giycol monopropyl ether acetate, Ethylene-giycol-monobutyl-ether acetate, propylene-glycol-monomethyhether acetate, 
Propylene glycol monoethyl ether acetate, propylene glycol mono propyl ether acetate, Propylene glycol monobutyl ether acetate, 
ethylene glycol wood ether. Ethylene glycol diethylether, ethylene glycol dipropyl ether, Ethylene glycol dibutyl ether, diethylene- 
glycol wood ether. Diethyl ene-giycol diethylether, diethylene-giycol dipropyl ether, Diethylene-glycol dibutyl ether, propylene glycol 
wood ether, Propylene glycol diethylether, propylene glycol monomethyl ether, The glycols like ethylene glycol monoethyl ether and 
ethylene glycol monobutyl ether; A cyclohexanone, The aliphatic series annular ketones like o-methylcyclohexanone, m- 
methylcyclohexanone, and p-methylcyclohexanone; Ethyl-acetate n-propyl acetate, The acetic ester like n-butyl acetate; the 
alcohols like a methanol, ethanol, 1-propanol, and 2-propanol and solvent naphtha, a methyl ethyl ketone, etc. can be mentioned. 
[0017] Moreover, the above-mentioned solvent solution can contain the leveling agent of a hardening coat, and a lubricative grant 
agent as an arbitration component. As this **, the copolymer of polyoxyalkylene, the copolymer (paint additive 31 of Dow Corning) 
of poly dimethylsiloxane and polyoxyalkylene, and fluorocarbon is used preferably, for example. This ** is preferably used at 0.001 - 
10 % of the weight to all volume. In addition, an anti-oxidant, a weatherproof grant agent, an antistatic agent, a bluing agent, etc. can 
also be contained as an arbitration component. 

[0018] Solid content concentration is adjusted to 2 - 50% of the weight, and the above-mentioned solvent solution is used 
preferably. Spreading can be performed with a dip method, a Roe process, the spinner method, and a spray method. 
[0019] As for spreading, it is desirable to carry out by thickness from which the thickness after hardening is set to 1-10 
micrometers. If smaller than 1 micrometer, neither xanthochroism-proof nor weatherability is enough, and on the other hand, if 
larger than 10 micrometers, after giving the rebound ace court back, it becomes easy for a degree of hardness to fall. A solution 
paint film gives a primer layer after spreading by being heat-treated at the temperature of 100-120 degrees C for 15 minutes to 
several hours. 

[0020] As for the covering polycarbonate plate of this invention, a silicon rebound ace court layer exists on a primer layer. The 
effective silicon component in a silicon rebound ace court layer It is here, desirable — a silica and following type R1dR2eSi(OR3)4- 
d-e — R1 The alkyl group of the carbon atomic numbers 1-4, an alkyl halide radical, the aryl group of the carbon atomic numbers 
6-12, or an aryl halide radical, The meta-chestnut ROKISHI alkyl group of the carbon atomic numbers 5-8, the ureido alkylene 
group of the carbon atomic numbers 2-10, They are an aromatic series ureido alkylene group, a halogenated-aromatics alkylene 
group, or a mercapto alkylene group. R2 The alkyl group of the carbon atomic numbers 1-6, an aryl group, an alkenyl radical, it is an 
alkyl halide radical or an aryl halide radical, and R3 is a hydrogen atom or the alkyl group of the carbon atomic numbers 1-4, an acyl 
group, or an alkyl acyl group, and d is 1, 2, or 3, it comes out and e consists of a compound which is 0, 1, or 2 and which is 
expressed. 

[0021] A silica can originate in the multiple oxide particle containing Si02 in the colloidal silica (sol) which makes an active principle 
10 - 50% of the weight of Si02, or the range of 1-100nm particle size. 

[0022] A multiple oxide is a composite of Si02 and a metallic oxide, and can mention the oxide of one sort or two kinds or more of 
metals chosen from the group which consists of aluminum, Sn, Sb, Ta, Ce, La. Fe, Zn, W, Zr, In, and Ti as this metallic oxide, for 
example. As an example of a metallic oxide, aluminum 203, Sn02 and Sb 205. Ta205, Ce02 and La 203, Fe203. ZnO, W03, Zr02 
and In 203, and Ti02 can be mentioned. 

[0023] In order that said multiple oxide may raise the dispersibility to a solvent, surface treatment of it may be carried out with an 
organic silane compound. The amount of the organic silane compound used is 20 or less % of the weight preferably to multiple oxide 
particle weight. While the organic silane compound used for processing had had a hydrolysis radical, even if it carries out, surface 
treatment may be performed after hydrolyzing. 

[0024] It is 3 SiX here, as this organic silane compound — the following formula R — It is here, the monofu notional nature silane 
which are the organic radical on which R has an alkyl group, a phenyl group, a vinyl group, a meta-chestnut ROKISHI radical, a 
sulfhydryl group, an amino group, or an epoxy group, and the radical which can hydrolyze X and which is come out of and expressed, 
and following formula R2SiX2 — It is here, the Afunctional silane as the above with the same definition of R and X come out of and 
expressed, and the following formula RSiX3 — the trifunctional silane and the following formula SiX4 as the above with the same 
definition of R and X which are come out of and expressed — the definition of X can mention the same tetrafunctional silane as the 
above come out of and expressed here. 

[0025] As a monofunctional nature silane of the above-mentioned formula, for example Trimethylmethoxysilane, 
Tri ethyl methoxysi lane, trimethylethoxysilane, tri ethyl ethoxy si lane, Triphenylmethoxysilane, diphenylmethoxysilane, 
phenyldimethylmethoxysilane. Phenyl dim ethyl ethoxy silane, vinyl dimethylmethoxy silane, A vinyl dimethylethoxy silane, gamma- 
acryloxyprophyl dimethyl methoxysilane, gamma-methacryloxypropyl dimethyl methoxysilane, gamma-mercapto propyl dimethyl 
methoxysilane. gamma-mercapto propyl dimethylethoxy silane, N-beta(aminoethyl) gamma-aminopropyl dimethyl methoxysilane, 
gamma-aminopropyl dimethyl methoxysilane, gamma-aminopropyl dimethylethoxy silane, gamma-glycidoxy propyl dimethyl 
methoxysilane. gamma-glycidoxy PUROPIRUJI methoxyethoxy silane, and beta-(3.4-epoxycyclohexyl) ethyl dimethylmethoxy silane 
can be mentioned. 

[0026] As a Afunctional silane, for example Moreover, dimethyldimethoxysilane, Diethyldimethoxysilane, dimethyl diethoxysilane, 
diethyldiethoxysilane, Diphenyldimethoxysilane, phenylmethyldimethoxysilane, ph eny Im ethy Id i ethoxy si lane, 

Vinylmethyldimethoxysilane, vinylmethyldiethoxysilane, gamma-acryloxypropylmethyldimethoxysilane, gamma-methacryloxypropyl 
dimethyldimethoxysilane. gamma-mercaptpropylm ethyl dimethoxysilane, gamma-mercapto propylmethyl diethoxysilane, N-beta 
(aminoethyl) gamma-aminopropyl methyl dimethoxysilane, gamma-aminopropyl methyl dimethoxysilane, gamma-aminopropyl 
methyldiethoxysilane. gamma-glycidoxy propyl methyldimethoxysilane, gamma-glycidoxy propyl methoxy diethoxysilane, and beta- 
(3.4-epoxycyclohexyl) ethyl methyl dimethoxysilane can be mentioned. 



[0027] As a trifunctional silane, for example Moreover, methyl trimetoxysilane, Ethyltrimethoxysilane. methyl triethoxysilane, 
ethyltriethoxysilane. Phenyltrimethoxysilane, phenyl triethoxysilane, vinyltrimetoxysilane, Vinyltriethoxysilane, a vinyl (beta- 
methoxyethoxy) silane. gamma-acryloxyprophyltrimethoxysilane, gamma-methacryloxpropyl trimethoxy silane. gamma-mercaRto 
propyltrimethoxysilane, gam ma -me reap to propyl triethoxysilane. N-beta (aminoethyl) gamma-aminopropyl trimethoxysilane, gamma- 
aminopropyl trimethoxysilane, gamma-aminopropyl triethoxysilane, gamma-glycidoxypropyltrimetoxysilane, beta-glycidoxy 
propyltrimethoxysilane, gamma-glycidoxy propyltriethoxysilane. beta-glycidoxy propyltriethoxysilane, and beta-(3.4- 
epoxycyclohexyl) ethyltrimethoxysilane can be mentioned. 

[0028] Furthermore, as a tetrafunctional silane, tetraethyl orthochromatic silicate and tetramethyl alt.silicate can be mentioned, for 
example. In case a multiple oxide is processed with this silane compound, it is desirable to carry out in water, alcohol, or other 
organic media. 

[0029] As alcohol, for example A methanol, ethanol, isopropyl alcohol, The saturation fatty alcohol like n-butanol and 2-butanol; 
Methyl cellosolve. The cellosolves like ethylcellosolve. propyl cellosolve, and butyl cellosolve; Propylene glycol monomethyl ether, 
The propylene glycol monoethyl ether and the propylene glycol derivatives like propylene glycol monomethyl acetate; Methyl 
acetate, Ether like ethyl acetate, ester; diethylether like butyl acetate, and the methyl isobutyl ether; An acetone, The ketones like 
methyl isobutyl ketone; a xylene, the aromatic hydrocarbon; ethylene glycol like toluene, a tetrahydrofuran, N and N, - 
dimethylformamide, a dichloroethane, etc. can be mentioned. 

[0030] Another effective silicon component of a silicon rebound ace court layer is a compound expressed with the above- 
mentioned formula. 

[0031] As this compound, for example Trimethylmethoxysilane, triethylmethoxysilane, Tri methyl ethoxy silane. triethylethoxy silane, 
triphenylmethoxysilane, Diphenylmethoxysilane, phenyldimethylmethoxysilane, Phenyldimethylethoxysilane, 
vinyl di m ethyl m ethoxy si lane. A vinyl dimethylethoxy silane, gamma-acryloxyprophyl dimethyl methoxysilane, gamma- 
methacryloxypropyl dimethyl methoxysilane, gamma-mercapto propyl dimethyl methoxysilane, gamma-mercapto propyl 
dimethylethoxy silane, N-beta(aminoethyl) gamma-aminopropyl dimethyl methoxysilane, gamma-aminopropyl dimethyl 
methoxysilane, gamma-aminopropyl dimethylethoxy silane, gamma-glycidoxy propyl dimethyl methoxysilane, gamma-glycidoxy 
PUROPIRUJI methoxyethoxy silane, beta-(3.4-epoxycyclohexyl) ethyldimethylmethoxysilane dimethyldimethoxysilane, 
Diethyldimethoxysilane, dimethyl diethoxysilane, diethyldiethoxysilane, Diphenyldimethoxysilane, phenylmethyldimethoxysilane, 
phenylmethyldiethoxysilane, Vinylmethyldimethoxysilane, vinylmethyldiethoxysilane, gamma-acryloxypropylmethyldimethoxysilane, 
gamma-methacryloxy propyl dimethyldimethoxysilane, gamma-mercaptpropylm ethyl dimethoxysilane, gamma-mercapto propylmethyl 
diethoxysilane, N-beta (aminoethyl) gamma-aminopropyl methyl dimethoxysilane, gamma-aminopropyl methyl dimethoxysilane, 
gamma-aminopropyl methyldiethoxysilane, gamma-glycidoxy propyl methyldimethoxysilane. gamma-glycidoxy propyl methoxy 
diethoxysilane, beta-(3.4-epoxycyclohexyl) ethyl methyl dimethoxysilane. Methyl trimetoxysilane. ethyltrimethoxysilane, methyl 
triethoxysilane, Ethyltriethoxysilane. phenyltrimethoxysilane, phenyltriethoxysilane, Vinyltrimetoxysilane, vinyltriethoxysilane, a vinyl 
(beta -methoxyethoxy) silane, gamma-acryloxyprophyltrimethoxysilane, gamma-methacryloxpropyl trimethoxy silane, gamma- 
mercapto propyltrimethoxysilane, gamma-mercapto propyl triethoxysilane, N-beta (aminoethyl) gamma-aminopropyl 
trimethoxysilane, gamma-aminopropyl trimethoxysilane, gamma-aminopropyl triethoxysilane, gamma-glycidoxypropyltrimetoxysilane, 
beta-glycidoxy propyltrimethoxysilane, gamma-glycidoxy propyltriethoxysilane, beta-glycidoxy propyltriethoxysilane, beta-(3.4- 
epoxycyclohexyl) ethyltrimethoxysilane, tetraethyl orthochromatic silicate, and tetramethyl orthochromatic silicate can be 
mentioned. 

[0032] As dispersion liquid in a liquid medium which contain the effective silicon component like the above by the specified quantity, 
a silicon rebound ace court layer is applied on a primer layer, and a liquid medium is removed and it is formed by carrying out heat 
hardening. 

[0033] As a liquid medium, for example Ethylene glycol monomethyi ether acetate, Ethylene glycol monoethyl ether acetate, 
ethylene glycol monopropyl ether acetate, Ethylene-glycol-monobutyl-ether acetate, propylene-giycol-monomethyl-ether acetate, 
Propylene glycol monoethyl ether acetate, propylene glycol monopropylether acetate. Propylene glycol monobutyl ether acetate, 
ethylene glycol wood ether, Ethylene glycol diethylether, ethylene glycol dipropyl ether, Ethylene glycol dibutyl ether, diethylene- 
glycol wood ether, Di ethylene-glycol diethylether, diethylene-glycol dipropyl ether, Diethylene-glycol dibutyl ether, propylene glycol 
wood ether, Propylene glycol diethylether, propylene glycol monomethyl ether, The glycols like ethylene glycol monoethyl ether and 
ethylene glycol monobutyl ether; A cyclohexanone, The aliphatic series annular ketones like o-methylcyclohexanone, m- 
methylcyclohexanone, and p-methylcyclohexanone; Ethyl-acetate n-propyl acetate, The acetic ester like n-butyl acetate; the 
alcohols like a methanol, ethanol. 1-propanol. and 2-propanol can be mentioned. 

[0034] In the above-mentioned dispersion liquid, the curing catalyst of a rebound ace court layer usually contains. As a curing 
catalyst, the alkali-metal salt of a carboxylic acid and ammonium salt, the metal salt of an acetylacetone and ammonium salt, the 
metal salt of ethyl acetoacetate and an acetylacetone and the metal salt which ethyl acetoacetate configurated, the 1st - tertiary 
amine, a polyalkylene amine, sulfonate, magnesium perchlorate, an ammonium perchlorate, etc. can be mentioned, for example. 
These compounds can also be used together with an organic mercaptan or a mercapto alkylene silane. 

[0035] As an example of the above-mentioned metal salt, salts with the chelate compound or aliphatic series acid containing the 
following core metal can be mentioned. The central metal like aluminum, Zr, Co, Zn, Sn. Mn, V, Cu, Ce, Cr. Ru, Ga, Cd, and Fe; An 
acetylacetone, G n-butoxide-monochrome-ethyl Acetate, G n-butoxide-monochrome-methyl Chelate compound; like acetate, 
methylethyl ketoxime, 2, 4-hexane dione, 3, 5-heptane dione, and the aceto oxime And the aliphatic series acid compound like a 2- 
ethyl-hexyl acid, stearin acid, a lauric acid, oleic acid, an acetic acid, a sebacic acid, dodecane diacid. a propionic acid, a brasylic 
acid, an isobutyl acid, and a citraconic acid. 

[0036] As an example of the 1st - the 3rd amine, moreover, fatty amine, aromatic amine. An amino silane etc. is desirable. For 
example, polymethylene diamine, polyether diamine, Diethylenetriamine, iminobis propylamine, bis-hexamethylene triamine, 
Diethylenetriamine. a tetra-ethylene PENTA amine, a pentaethylene hexa amine. Pentaethylenehexamine. dimethylamino 
propylamine, aminoethylethanolamine. Methyliminobispropylamine, menthonaphtene diamine. N-friend NOMECHI ruby perazine, 1, 3- 
diamino cyclohexane. isophorone diamine, meta-xylene diamine. Tetra-chloro paraxylene diamine, meta-phenylenediamine, 4. and 
4'-methylenedianiline, Diamino diphenyl sulfone, a benzidine, a toluidine, diamino diphenyl ether. - thio dianyline, and 4 and 4 '4, 4'- 
screw (ortho toluidine) dianisidine, o-phenylenediamine, 2. 4-toluene diamine, methylenebis (o-chloroaniline), JIAMINIJI tolyl sulfone. 
screw (3. 4-diamino phenyl) sulfone. 2, 6-diamino pyridine, a 4-chloro-o-phenylenediamine, A 4-methoxy-6-methyl-m- 
phenylenediamine, m-amino benzylamine, N, N, N\ N'- tetramethyl-1, 3-butanediamine, N and N. N\ N'-tetramethyl-p-phenylene 
diamine, Tetramethyl guanidine. triethanolamine, a 2-dtmethylamino-2-hydroxy propane, N. - dimethyl piperazine, and N'N. N' screw 



[ - ] [(2-bydroxy) propyl] piperazine, N-methyl HORUMORIN, a h exa methyl en etetra mine, a pyridine, pyrazine, A quinoline, benzyl 
dimethylamine, alpha-methylbenzyl monomethylamine, 2-(dimethyl aminomethyl) phenol. 2 and 4. 6-tris (dimethylamino methylol) 
phenol, N-methyl piperazine, a pyrrolidine, HORUMORIN, N-beta (aminoethyl) gamma-aminopropyl trimethoxysilane, gamma- 
aminopropyl trimethoxysilane. gamma-aminopropyl triethoxysilane, N-beta(aminoethyl) gamma-aminopropyl methyl dimethoxysilane, 
gamma-aminopropyl methyl dimethoxysilane, and gamma-aminopropyl methyldiethoxysilane can be mentioned. 

[0037] The curing catalyst like the above can be added also in the time of preparation of dispersion liquid just before spreading. The 
rate of a curing catalyst is 0.001 - 10 % of the weight preferably to the effective formed element in dispersion liquid. 
[0038] In order to avoid the operation which the excessive activity energy which the photocatalyst coat which mentions the above- 
mentioned dispersion liquid for a silicon rebound ace court layer later in this invention has spreads, and promotes degradation of 
resin, it is desirable to contain the compound which has the operation which eases this activity energy. 

[0039] As this compound, the metal chelate compound whose structure of a chelate is aliphatic series, for example, and the 
compound of an aliphatic series acid metal salt are desirable, and what has compatibility in the matrix resin of a rebound ace court 
layer is still more desirable. 

[0040] As a central metal of this compound, Co. Mn, V. Cu, Ce, Cr. Ru, Ga, Cd, and Fe can be mentioned, for example. Moreover, as 
a chelate compound, they are an acetylacetone and G n-butoxide-monochrome-ethyl, for example. Acetate, G n-butoxide- 
monochrome-methyl Acetate, methylethyl ketoxime, 2, 4-hexane dione, 3, and 5-heptane dione and the aceto oxime can be 
mentioned. Furthermore, as an aliphatic series acid compound, a 2-ethyl-hexyl acid, stearin acid, a lauric acid, oleic acid, an acetic 
acid, a sebacic acid, dodecane diacid, a propionic acid, a brasylic acid, an isobutyl acid, and a citraconic acid can be mentioned, for 
example. That to which the solution containing it presents a purplish red color from blue with an absorption peak is desirable to 
400-550nm of these compounds. 

[0041] This compound is preferably used at 0.001 - 5 % of the weight to the solid content in dispersion liquid. The effectiveness 
which used this compound when fewer than 0.001 % of the weight is hardly acquired, but when [ than 5 % of the weight] more 
[ again ], the degree of hardness of a rebound ace court layer tends to deteriorate. 

[0042] Moreover, the above-mentioned dispersion liquid can contain the leveling agent of a hardening coat, and a lubricative grant 
agent as an arbitration component. As this **, the copolymer of polyoxyalkylene, the copolymer (paint additive 31 of Dow Corning) 
of poly dimethylsiloxane and polyoxyalkylene, and fluorocarbon is used preferably, for example. This ** is preferably used at 0.001 - 
10 % of the weight to all volume. In addition, an anti-oxidant. a weatherproof grant agent, an antistatic agent, a bluing agent, etc. can 
also be contained as an arbitration component. 

[0043] Solid content concentration is adjusted to 2 - 50% of the weight, and the above-mentioned dispersion liquid are used 
preferably. Spreading can be performed with a dip method, a Roe process, the spinner method, and a spray method. 
[0044] As for spreading, it is desirable to carry out by thickness from which the thickness after hardening is set to 2-7 
micrometers. If smaller than 2 micrometers, a degree of hardness is not enough, and on the other hand, if larger than 7 
micrometers, it will become easy to generate a crack in a rebound ace court layer. A dispersion-liquid paint film gives a silicon 
rebound ace court layer after spreading by being heat-treated at the temperature of 100-130 degrees C for 1 to 24 hours. 
[0045] The covering polycarbonate plate of this invention has a photocatalyst coat further on a silicon rebound ace court layer. 
This layer consists of silicon resin containing the metallic oxide which has the photocatalyst effectiveness. The metallic-oxide 
particle which generates the band gap which discovers the photocatalyst effectiveness by UV irradiation as a metallic oxide which 
has the photocatalyst effectiveness is desirable. As this particle. Ti02. Ti03, SrTi03. FeTi03. W03, Sn02, Bi 203, In203, ZnO and 
Fe 203, Ru02, CdO and CdS, CdSe, GaP. GaAs. CdFe03 and MoS2. and LaRh03 grade can be mentioned, for example. It is Ti02 
and ZnO preferably and is the anatase mold Ti02 especially preferably. 

[0046] moreover, following type:R1dR2eSi(OR3)4~d-e which indicated the silicon rebound ace court layer as silicon resin — it is 
here and the definition of R1. R2, R3, d, and e can mention the hardened material of the same compound as the above come out of 
and expressed as a desirable thing. 

[0047] The same thing as what indicated the rebound ace court etc. also as a curing catalyst and a liquid medium can be used. As a 
liquid medium, 1-propanol is desirable especially here. As for the coating liquid for a photocatalyst coat, it is desirable that solid 
content concentration is 1 - 10 % of the weight. 

[0048] Spreading can be performed with a dip method, a Floe process, the spinner method, and a spray method. As for spreading, it 
is desirable to carry out by thickness from which the thickness after hardening is set to 5-50nm. If larger than 50nm, the film will 
become cloudy, and the interference color is not visible and desirable. A solution paint film gives a photocatalyst coat after 
spreading by being heat-treated at the temperature of 100-130 degrees C for 1 to 5 hours. 

[0049] As for a photocatalyst coat, it is desirable to prepare on the silicon rebound ace court layer which carried out corona 
treatment. A photocatalyst coat is joined still more strongly in a silicon rebound ace court layer by it. Moreover, a photocatalyst 
coat can be made to contain the compound which has the operation which eases this activity energy in order to avoid the operation 
which the excessive activity energy which the compound, i.e., a photocatalyst layer, which indicated the rebound ace court layer 
has spreads, and promotes degradation of resin. 

[0050] The covering polycarbonate plate of this invention can be used for a sound-proof wall, a grading application, and an inside- 

of-a-house application. 

[0051] 

[Effect of the Invention] According to this invention the above-mentioned passage, a polycarbonate plate with a transparence 
rebound ace court with the surface fog resistance and antifouling property which there is no yellowing even if it uses it outdoors 
over a long period of time, and cloudiness does not have, either can be offered. 
[0052] 

[Example] Hereafter, this invention is further explained in full detail according to an example. The various matter used in the 
example is as follows. 

Polycarbonate plate: The plate (1 mx30cmx5mm) with a PORIKA ace (product made from Plastics In cylinder) thickness of 5mm was 
used. 

[0053] Primer 1: They are 850g and Dow in the copolymer (Mn=10000. Mw=40000) of 4:1 at the mole ratio of methyl methacrylate 
and methacryloxy propyl trimethoxysilane aboutg [ 100 ]. 2, and 4-dihydroxy benzophenone 50g and propylene glycol monomethyl 
ether. Solution which consists the Corning paint additive 31 of 0.1g. 

[0054] primer 2: — acryloid A-10S (acrylic resin by loam & Haas) — 100g, 2, 2', 4, and 4' - tetra-hydroxy benzophenone 40g and 
propylene glycol monomethyl ether — 860g and Dow Solution which consists the Corning paint additive 31 of 0.1 g. 



[0055] Rebound ace court 1: Snow tex 0-40 (the product made from the Nissan chemistry: colloidal silica, moisture powder, 40% of 
nonvolatile matters) Isopropyl alcohol 648g. 2g of sodium acetate. Dow after making 150g and methyl trimetoxysilane 200g react 
Solution which added 0.1 g for the Corning paint additive 31. 

[0056] Rebound ace court 2: Snow tex 0-40 (the product made from the Nissan chemistry: colloidal silica, moisture powder, 40% of 
nonvolatile matters) 2 and 4-dihydroxy benzophenone 20g, isopropyl alcohol 628g, 2g of sodium acetate, Dow after making 150g and 
methyl trimetoxysilane 200g react Solution which consists the Corning paint additive 31 of 0.1g. 

[0057] Rebound ace court 3: Snow tex 0-40 (the product made from the Nissan chemistry: colloidal silica, moisture powder. 40% of 
nonvolatile matters) They are 0.1 g, 2g of sodium acetate, and Dow about isopropyl alcohol after making 150g and methyl 
trimetoxysilane 200g react 647g, and Co(II) acetylacetone 2 hydrate. Solution which added 0.1 g of Coming paint additives 31. 
[0058] The solution containing Ti02: The solution which consists ST-K03 (the Ishihara Sangyo make, 10% of nonvolatile matters) of 
50wt(s)% and 1 -propyl alcohol 50wt%. 

[0059] Moreover, the conditions and the various examining methods which were used in the example, such as the method of 
application, are as follows. 

[0060] Method of application: A flow coat or a DIP coat. 

Corona-treatment conditions: Output 500W, the irradiation range of 5mm, processing during 3 minutes. 
Rebound-ace-court hardening conditions: It is 60 minutes at 120 degrees C. 

The hardening conditions of the solution containing Ti02: It is 120 degrees C and is 30 to 60 minutes. 
[0061] Adhesion: Go board trial JIS It is based on K5400. 
Whenever [ yellow ]: JIS It measures according to K7103. 

Hardness: JIS It is too heavy 500g at the Taber abrasion test based on K7204. and the turbidity before and behind 500 rotations is 
measured. 

Turbidity: JIS It is based on K7105. 

An early contact angle: Measure a contact angle with 0.1 cc waterdrop after irradiating the light source of 2 the ultraviolet-rays 
reinforcement of 0.5mW/cm for 3 hours. 

The contact angle after a weathering test: Measure a contact angle with 0.1 cc waterdrop. 

[0062] Weatherability 1: Evaluate the appearance of 3000 hours after, and adhesion using a sunshine carbon arc weatherometer 
weatherability accelerated test machine (the black panel temperature of 63 degrees C and a water spray are sprayed for 1 2 
minutes per hour). 

[0063] The primer 1 was carried out in the flow coat, spreading hardening of the rebound ace court 1 was carried out in the flow 
coat at the example 1 polycarbonate plate after spreading hardening (1.8-3.5 micrometers in thickness of the primer layer after 
hardening) (2-5 micrometers in thickness of the rebound ace court layer after hardening), spreading hardening of the solution which 
contains the corona treatment back Ti02 further was carried out, and thickness of the photocatalyst coat after hardening was set 
to 20-40nm. 

[0064] Example 2 primer 2 was carried out in the flow coat, spreading hardening of the rebound ace court 2 was carried out in the 
flow coat after spreading hardening (1-2 micrometers in thickness after hardening) (2-5.5 micrometers of thickness of the rebound 
ace court layer after hardening), spreading hardening of the solution containing the corona treatment back Ti02 was carried out, 
and thickness of the photocatalyst coat after hardening was set to 20-40nm. 

[0065] Example 3 primer 1 is applied on a DIP coat (a part for 1.5m/in raising rate). At 1 15 degrees C, after hardening during 30 
minutes (1.8-3.5 micrometers in thickness of the primer layer after hardening), The rebound ace court 3 was applied on the DIP 
coat (a part for 1.5m/in raising rate), it hardened for 60 minutes at 120 degrees C (thickness of 2-5 micrometers of the rebound 
ace court layer after hardening), spreading strengthening of the solution containing the corona treatment back Ti02 was carried 
out, and thickness of the photocatalyst coat after hardening was set to 20-40nm. 

[0066] The process after corona treatment was not carried out in example of comparison 1 example 1, but others were performed 
similarly to an example 1. 

[0067] In example of comparison 2 example 1 , the process which carries out spreading hardening of the rebound ace court 1 was 
not carried out, but others were performed similarly to an example 1. The result was shown in Table 1 and 2. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to a covering polycarbonate plate. It is related with the polycarbonate plate which 
maintains fog resistance in more detail also at the time of an outdoor use, and does not have yellowing. 
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PRIOR ART 



[Description of the Prior Art] The covering polycarbonate goods which become the under coat list which the constituent which 
contains the copolymer of an acrylic monomer with (a) alkoxy silyl radical (meta) and alkyl (meta) acrylate, the (b) ammonium 
perchlorate, and the (c) ultraviolet ray absorbent in JP,2~274736,A hardened from the finishing coat which the colloidal silica 
content organopolysiloxane content constituent hardened and with which abrasion resistance and weatherability have been 
improved are indicated. 

[0003] The compound of the inorganic compound which absorbs 0.1 - 30% of the weight of 320~400nm ultraviolet rays to the binder 
resin which is acrylic (meta) resin and/or vinyl system resin, and this binder resin as a primer constituent for silicon coating agents 
applied to the organic resin base material like a polycarbonate is indicated by JP.1 0-245521 A 

[0004] The polycarbonate resin laminate excellent in the weatherability of a polycarbonate plate which the whole surface was made 
to apply and harden a primer coating at least, was made to apply and harden a top coating subsequently to a it top, and was 
obtained is indicated by JP.1 1-58654 A The above-mentioned primer coating consists 2, 2', and 4 and the benzophenone system 
ultraviolet ray absorbent containing a 4'-tetrahydro benzophenone per [ 8 ] nonvolatile matter 100 weight section of a coating - of 
17 weight ****** thermosetting acrylics, and a top coating consists the above-mentioned ultraviolet ray absorbent of per 
[ nonvolatile matter 100 weight section of a coating ] 1 - 4 weight ****** colloidal silica content polyorganosiloxane. 
[0005] Furthermore, the noise-proof wall which has a surface layer containing the particle of the photocatalyst like anatase mold 
titanium oxide, water-repellent silicone, and the matter, for example, the cobalt compound, for preventing the hydrophilization by 
optical pumping of said photocatalyst of this water-repellent silicone in the front face of the base material like a polycarbonate is 
indicated by JP, 10-195829 A 

[0006] The hydrophilization method of the resin base material front face which carries out hydrophilization processing of the front 
face of the resin like acrylic resin, and covers the processed front face with the layer containing a photocatalyst and silicone resin, 
and consists of what the at least 1 section of the organic radical combined with the silicon atom of this silicone resin is permuted 
for by the hydroxyl group is indicated by JP, 10-67873 A 

[0007] Finally, the building materials which have a paint film containing polyorganosiloxane and the inorganic particle which has a 
photocatalyst function on a front face are developed by JP,1 1-61 044 A 

[0008] Degradation of the silicon resin which is matrix resin, and primer resin took place according to an operation of a 
photocatalyst, as a result, the crack occurred or exfoliated, and could not hold a photocatalyst paint film, but the resin base 
material deteriorated by ultraviolet rays, and when using it outdoors, what can discover sufficient weatherability was not known for 
the configuration of the conventional technique like the above. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention the above-mentioned passage, a polycarbonate plate with a transparence 
rebound ace court with the surface fog resistance and antifouling property which there is no yellowing even if it uses it outdoors 
over a long period of time, and cloudiness does not have, either can be offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the covering polycarbonate plate equipped with 
the enveloping layer of a new configuration. Even if other purposes of this invention continue at a long period of time and it uses 
them outdoors, they are to offer the covering polycarbonate plate which can maintain fog resistance and moreover has neither 
yellowing nor cloudiness. The purpose and advantage of further others of this invention will become clear from the following 
explanation. 
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MEANS 



[Means for Solving the Problem] According to this invention, the above-mentioned purpose and advantage of this invention are 
attained by the covering polycarbonate plate with which it comes to carry out the laminating of the photocatatyst coat which 
consists of silicon resin containing the metallic oxide which has the primer layer, the silicon rebound ace court layer, and the 
photocatalyst effectiveness it is ineffective on a polycarbonate plate from the organic resin containing 20% of the weight or more of 
the ultraviolet ray absorbent of an effective nonvolatile matter in this sequence. 

[0011] A primer layer consists of 20% of the weight or more of the ultraviolet ray absorbent and the organic resin of an effective 
nonvolatile matter. As organic resin, it sticks to a polycarbonate plate and the resin in which a silicon rebound ace court and 
adhesion are possible is used. This organic resin is well-known, for example, can mention the copolymer of an acrylic polymer, and 
an acrylic monomer and a meta-chestnut ROKISHI silane, or the copolymer of an methacrylic monomer and an acrylic monomer 
with a benzotriazol radical or a benzophenone radical as a desirable thing. A copolymer with a meta-chestnut ROKISHI silane is 
[ among these ] still more desirable in an acrylic polymer and an acrylic monomer. The number of organic resin is one, or it can be 
used together two or more sorts. 

[0012] Moreover, as an ultraviolet ray absorbent which a primer layer contains, a benzotriazol system and a benzophenone system 
can be mentioned as a desirable thing, for example. A benzophenone system is [ among these ] still more desirable. The number of 
ultraviolet ray absorbents is one, or two or more sorts, they can be mixed and can be used. 

[0013] As a benzotriazol system ultraviolet ray absorbent For example, 2 -{!'- hydroxy-5'-methylphenyl)- Benzotriazol. 2 -(2 '- 
hydroxy-3', 5'-G t-buthylphenyl)- Benzotriazol, 2 -(2'- hydroxy-5'-t-buthylphenyl)- Benzotriazol, 2 -(2 - hydroxy-5'-t-octyl 
phenyl)- Benzotriazol, 2-(2 '- hydroxy-3', 5'-G t-buthylphenyl)-5-chloro-benzotriazol, Or the tinuvin 328 of tiba SUPESHARUTI 
KEMIKARUZU, Inc., tinuvin 384, tinuvin 900, tinuvin 928, and tinuvin 1 130 can be mentioned. 

[0014] as a benzophenone system ultraviolet ray absorbent — a - hydroxy-4-methoxybenzophenone, 2, 2', and 2, 4-dihydroxy 
benzophenone, 2-hydroxy-4-methoxybenzophenone, 2, and 2 '4, 4'-tetra-hydroxy benzophenone, and 2 and 2 — ' - dihydroxy -4 
and 4' - dimethoxy benzophenone can be mentioned. Moreover, as an ultraviolet ray absorbent, the silane compound which, in 
addition to this, has benzotriazol or a benzophenone radical can also be used. 

[0015] this ultraviolet ray absorbent — the effective non-volatile component in a primer layer — it contains at 20 - 50 % of the 
weight still more preferably 20 to 60% of the weight preferably 20% of the weight or more. A primer layer applies the solvent solution 
which contains an ultraviolet ray absorbent and organic resin by the specified quantity on a polycarbonate substrate, and is formed 
by removing and carrying out heat hardening of the solvent. 

[0016] As a solvent, for example Ethylene glycol monomethyl ether acetate, Ethylene glycol monoethyl ether acetate, ethylene 
glycol monopropyl ether acetate. Ethyl en e-glycol-mo no butyl -ether acetate, propylene-giycol-monomethyl-ether acetate, 
Propylene glycol monoethyl ether acetate, propylene glycol monopropylether acetate. Propylene glycol monobutyl ether acetate, 
ethylene glycol wood ether, Ethylene glycol diethyl ether, ethylene glycol dipropyl ether. Ethylene glycol dibutyl ether, diethyl ene- 
glycol wood ether, Di ethylene-glycol diethylether, di ethylene-glycol dipropyl ether, Diethylene-glycol dibutyl ether, propylene glycol 
wood ether. Propylene glycol diethylether, propylene glycol monomethyl ether. The glycols like ethylene glycol monoethyl ether and 
ethylene glycol monobutyl ether; A cyclohexanone, The aliphatic series annular ketones like o-methylcyclohexanone, m- 
methylcyclohexanone, and p-methylcyclohexanone; Ethyl-acetate n-propyl acetate, The acetic ester like n-butyl acetate; the 
alcohols like a methanol, ethanol. 1-propanol, and 2-propanol and solvent naphtha, a methyl ethyl ketone, etc. can be mentioned. 
[0017] Moreover, the above-mentioned solvent solution can contain the leveling agent of a hardening coat, and a lubricative grant 
agent as an arbitration component. As this **, the copolymer of polyoxyalkylene, the copolymer (paint additive 31 of Dow Corning) 
of poly dimethylsiloxane and polyoxyalkylene, and fluorocarbon is used preferably, for example. This ** is preferably used at 0.001 - 
10 % of the weight to all volume. In addition, an anti-oxidant, a weatherproof grant agent, an antistatic agent, a bluing agent, etc. can 
also be contained as an arbitration component. 

[0018] Solid content concentration is adjusted to 2 - 50% of the weight, and the above-mentioned solvent solution is used 
preferably. Spreading can be performed with a dip method, a Roe process, the spinner method, and a spray method. 
[0019] As for spreading, it is desirable to carry out by thickness from which the thickness after hardening is set to 1-10 
micrometers. If smaller than 1 micrometer, neither xanthochroism-proof nor weatherability is enough, and on the other hand, if 
larger than 10 micrometers, after giving the rebound ace court back, it becomes easy for a degree of hardness to fall. A solution 
paint film gives a primer layer after spreading by being heat-treated at the temperature of 100-120 degrees C for 15 minutes to 
several hours. 

[0020] As for the covering polycarbonate plate of this invention, a silicon rebound ace court layer exists on a primer layer. The 
effective silicon component in a silicon rebound ace court layer It is here, desirable — a silica and following type R1dR2eSi(OR3)4- 
d-e — R1 The alkyl group of the carbon atomic numbers 1-4, an alkyl halide radical, the aryl group of the carbon atomic numbers 
6-12, or an aryl halide radical, The meta-chestnut ROKISHI alkyl group of the carbon atomic numbers 5-8, the ureido alkylene 
group of the carbon atomic numbers 2-10, They are an aromatic series ureido alkylene group, a halogenated-aromatics alkylene 
group, or a mercapto alkylene group. R2 The alkyl group of the carbon atomic numbers 1-6, an aryl group, an alkenyl radical, it is an 
alkyl halide radical or an aryl halide radical, and R3 is a hydrogen atom or the alkyl group of the carbon atomic numbers 1-4, an acyl 
group, or an alkyl acyl group, and d is 1. 2, or 3, it comes out and e consists of a compound which is 0, 1, or 2 and which is 
expressed. 

[0021] A silica can originate in the multiple oxide particle containing Si02 in the colloidal silica (sol) which makes an active principle 




10 - 50% of the weight of Si02, or the range of 1-100nm particle size. 

[0022] A multiple oxide is a composite of Si02 and a metallic oxide, and can mention the oxide of one sort or two kinds or more of 
metals chosen from the group which consists of aluminum, Sn, Sb, Ta, Ce r La, Fe, Zn, W, Zr, In, and Ti as this metallic oxide: for 
example. As an example of a metallic oxide, aluminum 203, Sn02 and Sb 205, Ta205, 0eO2 and La 203, Fe203, ZnO, W03, Zr02 
and In 203, and Ti02 can be mentioned. 

[0023] In order that said multiple oxide may raise the dispersibility to a solvent, surface treatment of it may be carried out with an 
organic silane compound. The amount of the organic silane compound used is 20 or less % of the weight preferably to multiple oxide 
particle weight. While the organic silane compound used for processing had had a hydrolysis radical, even if it carries out, surface 
treatment may be performed after hydrolyzing. 

[0024] It is 3 SiX here, as this organic silane compound — the following formula R — It is here, the monofunctional nature silane 
which are the organic radical on which R has an alkyl group, a phenyl group, a vinyl group, a meta-chestnut ROKISHI radical, a 
sulfhydryl group, an amino group, or an epoxy group, and the radical which can hydrolyze X and which is come out of and expressed, 
and following formula R2SiX2 — It is here, the Afunctional silane as the above with the same definition of R and X come out of and 
expressed, and the following formula RSiX3 — the Afunctional silane and the following formula SiX4 as the above with the same 
definition of R and X which are come out of and expressed — the definition of X can mention the same tetrafunctional silane as the 
above come out of and expressed here. 

[0025] As a monofunctional nature silane of the above-mentioned formula, for example Trimethylmethoxysilane, 
Triethylmethoxysilane, tri m ethyl ethoxy si lane, triethylethoxysilane, Triphenylmethoxysilane. diphenylmethoxysilane, 
phenyldimethylmethoxysilane, Phenyldimethylethoxysilane, vinyldimethylmethoxysilane, A vinyl dimethylethoxy silane, gamma- 
acryloxyprophyl dimethyl methoxysilane, gam ma-methacryloxy propyl dimethyl methoxy silane, gamma-mercapto propyl dimethyl 
methoxysilane, gamma-mercapto propyl dimethylethoxy silane, N-beta(aminoethyl) gamma-aminopropyl dimethyl methoxysilane, 
gamma-aminopropyl dimethyl methoxysilane, gamma-aminopropyl dimethylethoxy silane, gamma-glycidoxy propyl dimethyl 
methoxysilane, gamma-glycidoxy PUROPIRUJI methoxyethoxy silane. and beta-(3.4-epoxycyclohexyl) ethyldimethylmethoxy silane 
can be mentioned. 

[0026] As a Afunctional silane. for example Moreover, dimethyldimethoxysilane, Diethyldimethoxysilane, dimethyl diethoxysilane, 
diethyldiethoxysilane, Diphenyldimethoxysilane, phenylmethyldimethoxysilane, phenylmethyldiethoxysilane, 

Vinyl methyl dim ethoxy si lane, vinylmethyldiethoxysilane, gamma-acryloxypropylmethyldimethoxysilane, gamma-methacryloxypropyl 
dimethyldimethoxysilane. gamma-mercaptpropylmethyl dimethoxysilane, gamma-mercapto propylmethyl diethoxysilane, N-beta 
(aminoethyl) gamma-aminopropyl methyl dimethoxysilane, gamma-aminopropyl methyl dimethoxysilane, gamma-aminopropyl 
methyl diethoxysilane, gamma-glycidoxy propyl methyldimethoxysilane, gamma-glycidoxy propyl methoxy diethoxysilane, and beta- 
(3.4-epoxycyclohexyl) ethyl methyl dimethoxysilane can be mentioned. 

[0027] As a trifunctional silane, for example Moreover, methyl trimetoxysilane, Ethyltri methoxysilane, methyl triethoxysilane, 
ethyltriethoxysilane, Phenyltrimethoxysilane, phenyltriethoxysilane, vinyltrimetoxy silane, Vinyltriethoxysilane, a vinyl (beta- 
methoxyethoxy) silane, gamma-acryloxyprophyltrimethoxysilane, gamma-methacryloxpropyl trimethoxy silane, gamma-mercapto 
propyltrimethoxysilane, gamma-mercapto propyl triethoxysilane, N-beta (aminoethyl) gamma-aminopropyl trimethoxysilane, gamma- 
aminopropyl tri methoxysilane, gamma-aminopropyl triethoxysilane, gamma-glycidoxy propyl trimetoxysilane, beta-glycidoxy 
propyltrimethoxysilane, gamma-glycidoxy propyltriethoxysilane, beta-glycidoxy propyltriethoxysilane, and beta-(3.4- 
epoxycyclohexyl) ethyltrimethoxysilane can be mentioned. 

[0028] Furthermore, as a tetrafunctional silane, tetraethyl orthochromatic silicate and tetramethyl alt.silicate can be mentioned, for 
example. In case a multiple oxide is processed with this silane compound, it is desirable to carry out in water, alcohol, or other 
organic media. 

[0029] As alcohol, for example A methanol, ethanol, isopropyl alcohol. The saturation fatty alcohol like n-butanol and 2-butanol; 
Methyl cellosolve, The cellosolves like ethylcellosolve, propyl cellosolve. and butyl cellosolve; Propylene glycol monomethyl ether, 
The propylene glycol monoethyl ether and the propylene glycol derivatives like propylene glycol monomethyl acetate; Methyl 
acetate. Ether like ethyl acetate, ester; diethylether like butyl acetate, and the methyl isobutyl ether; An acetone, The ketones like 
methyl isobutyl ketone; a xylene, the aromatic hydrocarbon; ethylene glycol like toluene, a tetrahydrofuran, N and N, - 
dimethylformamide, a dichloroethane, etc. can be mentioned. 

[0030] Another effective silicon component of a silicon rebound ace court layer is a compound expressed with the above- 
mentioned formula. 

[0031] As this compound, for example Trimethylmethoxysilane, triethylmethoxysilane, Trimethylethoxysilane, triethylethoxysilane, 
triphenylmethoxysilane, Diphenylmethoxysilane, phenyldimethylmethoxysilane, Phenyldimethylethoxysilane, 
vinyldimethylmethoxysilane, A vinyl dimethylethoxy silane, gamma-acryloxyprophyl dimethyl methoxysilane, gamma- 
methacryloxypropyl dimethyl methoxysilane, gamma-mercapto propyl dimethyl methoxysilane. gamma-mercapto propyl 
dimethylethoxy silane. N-beta(aminoethyl) gamma-aminopropyl dimethyl methoxysilane, gamma-aminopropyl dimethyl 
methoxysilane, gamma-aminopropyl dimethylethoxy silane. gamma-glycidoxy propyl dimethyl methoxysilane, gamma-glycidoxy 
PUROPIRUJI methoxyethoxy silane, beta-(3.4-epoxycyclohexyl) ethyldimethylmethoxysilane dimethyldimethoxysilane, 
Diethyldimethoxysilane, dimethyl diethoxysilane. diethyldiethoxysilane, Diphenyldimethoxysilane, phenylmethyldimethoxysilane, 
phenylmethyldiethoxysilane, Vinylmethyldimethoxysilane, vinylmethyldiethoxysilane, gamma-acryloxy propylmethyl dimethoxysilane, 
gamma-methacryloxypropyl dimethyldimethoxysilane. gamma-mercaptpropylmethyl dimethoxysilane, gamma-mercapto propylmethyl 
diethoxysilane, N-beta (aminoethyl) gamma-aminopropyl methyl dimethoxysilane. gamma-aminopropyl methyl dimethoxysilane, 
gamma-aminopropyl methyldiethoxy silane, gamma-glycidoxy propyl methyldimethoxysilane, gamma-glycidoxy propyl methoxy 
diethoxysilane, beta-(3.4-epoxycyclohexyl) ethyl methyl dimethoxysilane. Methyl trimetoxysilane, ethyltrimethoxysilane. methyl 
triethoxysilane, Ethyltriethoxysilane, phenyltrimethoxysilane, phenyltriethoxysilane. Vinyltrimetoxysilane, vinyltriethoxysilane. a vinyl 
(beta -methoxyethoxy) silane, gamma-acryloxyprophyltrimethoxysilane, gamma-methacryloxpropyl trimethoxy silane, gamma- 
mercapto propyltrimethoxysilane, gamma-mercapto propyl triethoxysilane, N-beta (aminoethyl) gamma-aminopropyl 
trimethoxysilane, gamma-aminopropyl trimethoxysilane, gamma-aminopropyl triethoxysilane, gamma-glycidoxypropyltrimetoxysilane, 
beta-glycidoxy propyltrimethoxysilane, gamma-glycidoxy propyltriethoxysilane, beta-glycidoxy propyltriethoxysilane, beta-(3.4- 
epoxycyclohexyl) ethyltrimethoxysilane, tetraethyl orthochromatic silicate, and tetramethyl orthochromatic silicate can be 
mentioned. 

[0032] As dispersion liquid in a liquid medium which contain the effective silicon component like the above by the specified quantity, 
a silicon rebound ace court layer is applied on a primer layer, and a liquid medium is removed and it is formed by carrying out heat 



• 

hardening. 

[0033] As a liquid medium, for example Ethylene glycol monomethyl ether acetate, Ethylene glycol monoethyl ether acetate, 
ethylene glycol monopropyl ether acetate, Ethylene -glycol -monobutyl -ether acetate, propylene-glycol-monomethyl-ether acetate. 
Propylene glycol monoethyl ether acetate, propylene glycol monopropylether acetate, Propylene glycol monobutyl ether acetate, 
ethylene glycol wood ether, Ethylene glycol diethylether, ethylene glycol dipropyl ether, Ethylene glycol dibutyl ether, diethylene- 
glycol wood ether, Di ethylene-glycol diethylether, diethylene-glycol dipropyl ether. Diethylene-glycol dibutyl ether, propylene glycol 
wood ether. Propylene glycol diethylether, propylene glycol monomethyl ether, The glycols like ethylene glycol monoethyl ether and 
ethylene glycol monobutyl ether; A cyclohexanone. The aliphatic series annular ketones like o-methylcyclohexanone, m- 
methylcyclohexanone, and p-methylcyclohexanone; Ethyl-acetate n-propyl acetate. The acetic ester like n-butyl acetate; the 
alcohols like a methanol, ethanol, 1-propanol, and 2-propanol can be mentioned. 

[0034] In the above-mentioned dispersion liquid, the curing catalyst of a rebound ace court layer usually contains. As a curing 
catalyst, the alkali-metal salt of a carboxylic acid and ammonium salt, the metal salt of an acetylacetone and ammonium salt, the 
metal salt of ethyl acetoacetate and an acetylacetone and the metal salt which ethyl acetoacetate configurated, the 1st - tertiary 
amine, a polyalkylene amine, sulfonate, magnesium perchlorate, an ammonium perchlorate, etc. can be mentioned, for example. 
These compounds can also be used together with an organic mercaptan or a mercapto alkylene silane. 

[0035] As an example of the above-mentioned metal salt, salts with the chelate compound or aliphatic series acid containing the 
following core metal can be mentioned. The central metal like aluminum, Zr, Co, Zn, Sn, Mn, V, Cu, Ce, Cr, Ru, Ga, Cd, and Fe; An 
acetylacetone, G n-butoxide-monochrome-ethyl Acetate, G n-butoxide-monochrome-methyl Chelate compound; like acetate, 
methylethyl ketoxime, 2, 4-hexane dione, 3, 5-heptane dione, and the aceto oxime And the aliphatic series acid compound like a 2- 
ethyl-hexyl acid, stearin acid, a lauric acid, oleic acid, an acetic acid, a sebacic acid, dodecane diacid, a propionic acid, a brasylic 
acid, an isobutyl acid, and a citraconic acid. 

[0036] As an example of the 1st - the 3rd amine, moreover, fatty amine, aromatic amine, An amino silane etc. is desirable. For 
example, polymethylene diamine, polyether diamine, Diethyl enetriamine, iminobis propylamine, bis-hexamethylene triamine, 
Diethylenetriamine, a tetra-ethylene PENTA amine, a pentaethylene hexa amine, Pentaethylenehexamine, dimethylamino 
propylamine, aminoethylethanolamine, Methyliminobispropylamine, menthonaphtene diamine, N-friend NOMECHI ruby perazine, 1, 3- 
diamino cyclohexane, isophorone diamine, meta-xylene diamine, Tetra-chloro paraxylene diamine, meta-phenylenediamine, 4, and 
4'-methylenedianiiine, Diamino diphenyl sulfone, a benzidine, a toluidine, diamino diphenyl ether, - thio dianyline, and 4 and 4 '4, 4'- 
screw (ortho toluidine) dianisidine, o-phenylenediamine, 2, 4-toluene diamine, methylenebis (o-chloroaniline), JIAMINIJI tolyl sulfone, 
screw (3, 4-diamino phenyl) sulfone, 2, 6-diamino pyridine, a 4-chloro-o-phenylenediamine, A 4-methoxy-6-methyl-m- 
phenylenediamine, m-amino benzylamine, N. N, N\ N'- tetramethyl-1, 3-butanediamine, N and N, N\ N'-tetramethyl-p-phenylene 
diamine, Tetramethyl guanidine, tri ethanol amine, a 2-dimethylamino-2-hydroxy propane, N, - dimethyl piperazine, and N'N, N' screw 
[ - ] [(2-hydroxy) propyl] piperazine, N-methyl HORUMORIN, a hexamethylenetetramine, a pyridine, pyrazine, A quinoline, benzyl 
dimethylamine, alpha-methylbenzyl monomethylamine, 2-(dimethyl aminomethyl) phenol, 2 and 4, 6-tris (dimethylamino methylol) 
phenol, N-methyl piperazine, a pyrrolidine, HORUMORIN, N-beta (aminoethyl) gamma-aminopropyl trimethoxy silane, gamma- 
aminopropyl trimethoxysilane, gamma-aminopropyl triethoxysilane, N-beta(aminoethyl) gamma-aminopropyl methyl dimethoxysilane, 
gamma-aminopropyl methyl dimethoxysilane, and gamma-aminopropyl methyldiethoxysilane can be mentioned. 

[0037] The curing catalyst like the above can be added also in the time of preparation of dispersion liquid just before spreading. The 
rate of a curing catalyst is 0.001 - 10 % of the weight preferably to the effective formed element in dispersion liquid. 
[0038] In order to avoid the operation which the excessive activity energy which the photocatalyst coat which mentions the above- 
mentioned dispersion liquid for a silicon rebound ace court layer later in this invention has spreads, and promotes degradation of 
resin, it is desirable to contain the compound which has the operation which eases this activity energy. 

[0039] As this compound, the metal chelate compound whose structure of a chelate is aliphatic series, for example, and the 
compound of an aliphatic series acid metal salt are desirable, and what has compatibility in the matrix resin of a rebound ace court 
layer is still more desirable. 

[0040] As a central metal of this compound. Co, Mn, V, Cu, Ce, Cr, Ru, Ga, Cd, and Fe can be mentioned, for example. Moreover, as 
a chelate compound, they are an acetylacetone and G n-butoxide-monochrome-ethyl, for example. Acetate, G n-butoxide- 
monochrome-methyl Acetate, methylethyl ketoxime, 2, 4-hexane dione. 3. and 5-heptane dione and the aceto oxime can be 
mentioned. Furthermore, as an aliphatic series acid compound, a 2~ethyl-hexyl acid, stearin acid, a lauric acid, oleic acid, an acetic 
acid, a sebacic acid, dodecane diacid, a propionic acid, a brasylic acid, an isobutyl acid, and a citraconic acid can be mentioned, for 
example. That to which the solution containing it presents a purplish red color from blue with an absorption peak is desirable to 
400-550nm of these compounds. 

[0041] This compound is preferably used at 0.001 - 5 % of the weight to the solid content in dispersion liquid. The effectiveness 
which used this compound when fewer than 0.001 % of the weight is hardly acquired, but when [ than 5 % of the weight ] more 
[ again ], the degree of hardness of a rebound ace court layer tends to deteriorate. 

[0042] Moreover, the above-mentioned dispersion liquid can contain the leveling agent of a hardening coat, and a lubricative grant 
agent as an arbitration component. As this **, the copolymer of polyoxyalkylene, the copolymer (paint additive 31 of Dow Corning) 
of poly dimethylsiloxane and polyoxyalkylene, and fluorocarbon is used preferably, for example. This ** is preferably used at 0.001 - 
10 % of the weight to all volume. In addition, an anti-oxidant, a weatherproof grant agent, an antistatic agent, a bluing agent, etc. can 
also be contained as an arbitration component. 

[0043] Solid content concentration is adjusted to 2 - 50% of the weight, and the above-mentioned dispersion liquid are used 
preferably. Spreading can be performed with a dip method, a Floe process, the spinner method, and a spray method. 
[0044] As for spreading, it is desirable to carry out by thickness from which the thickness after hardening is set to 2-7 
micrometers. If smaller than 2 micrometers, a degree of hardness is not enough, and on the other hand, if larger than 7 
micrometers, it will become easy to generate a crack in a rebound ace court layer. A dispersion-liquid paint film gives a silicon 
rebound ace court layer after spreading by being heat-treated at the temperature of 100-130 degrees C for 1 to 24 hours. 
[0045] The covering polycarbonate plate of this invention has a photocatalyst coat further on a silicon rebound ace court layer. 
This layer consists of silicon resin containing the metallic oxide which has the photocatalyst effectiveness. The metallic-oxide 
particle which generates the band gap which discovers the photocatalyst effectiveness by UV irradiation as a metallic oxide which 
has the photocatalyst effectiveness is desirable. As this particle. Ti02. Ti03, SrTi03, FeTi03. W03. Sn02, Bi 203. In203, ZnO and 
Fe 203, Ru02, CdO and CdS. CdSe. GaP, GaAs. CdFe03 and MoS2, and LaRh03 grade can be mentioned, for example. It is Ti02 
and ZnO preferably and is the anatase mold Ti02 especially preferably. 



[0046] moreover, following type:R1dR2eSi(OR3)4-d-e which indicated the silicon rebound ace court layer as silicon resin — it is 
here and the definition of R1. R2, R3, d. and e can mention the hardened material of the same compound as the above come out of 
and expressed as a desirable thing. 

[0047] The same thing as what indicated the rebound ace court etc. also as a curing catalyst and a liquid medium can be used. As a 
liquid medium, 1-propanol is desirable especially here. As for the coating liquid for a photocatalyst coat, it is desirable that solid 
content concentration is 1 - 10 % of the weight. 

[0048] Spreading can be performed with a dip method, a Floe process, the spinner method, and a spray method. As for spreading, it 
is desirable to carry out by thickness from which the thickness after hardening is set to 5-50nm. If larger than 50nm, the film will 
become cloudy, and the interference color is not visible and desirable. A solution paint film gives a photocatalyst coat after 
spreading by being heat-treated at the temperature of 100-130 degrees C for 1 to 5 hours. 

[0049] As for a photocatalyst coat, it is desirable to prepare on the silicon rebound ace court layer which carried out corona 
treatment. A photocatalyst coat is joined still more strongly in a silicon rebound ace court layer by it. Moreover, a photocatalyst 
coat can be made to contain the compound which has the operation which eases this activity energy in order to avoid the operation 
which the excessive activity energy which the compound, i.e., a photocatalyst layer, which indicated the rebound ace court layer 
has spreads, and promotes degradation of resin. 

[0050] The covering polycarbonate plate of this invention can be used for a sound-proof wall, a grading application, and an inside- 
of-a-house application. 




[Translation done.] 
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damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, this invention is further explained in full detail according to an example. The various matter used in the 
example is as follows. 

Polycarbonate plate: The plate (1mx30cmx5mm) with a PORIKA ace (product made from Plastics In cylinder) thickness of 5mm was 
used. 

[0053] Primer 1: They are 850g and Dow in the copolymer (Mn=10000, Mw=40000) of 4:1 at the mole ratio of methyl methacrylate 
and methacryloxy propyl trimethoxysilane aboutg [ 100 J, 2, and 4-dihydroxy benzophenone 50g and propylene glycol monomethyl 
ether. Solution which consists the Corning paint additive 31 of 0.1g. 

[0054] primer 2: — acryloid A-10S (acrylic resin by loam & Haas) — 100g. 2, 2', 4, and 4' - tetra-hydroxy benzophenone 40g and 
propylene glycol monomethyl ether — 860g and Dow Solution which consists the Corning paint additive 31 of 0.1 g. 
[0055] Rebound ace court 1: Snow tex 0-40 (the product made from the Nissan chemistry: colloidal silica, moisture powder, 40% of 
nonvolatile matters) Isopropyl alcohol 648g, 2g of sodium acetate, Dow after making 1 50g and methyl trimetoxysilane 200g react 
Solution which added 0.1 g for the Corning paint additive 31. 

[0056] Rebound ace court 2: Snow tex 0-40 (the product made from the Nissan chemistry: colloidal silica, moisture powder, 40% of 
nonvolatile matters) 2 and 4-dihydroxy benzophenone 20g, isopropyl alcohol 628g, 2g of sodium acetate. Dow after making 150g and 
methyl trimetoxysilane 200g react Solution which consists the Corning paint additive 31 of 0.1g. 

[0057] Rebound ace court 3: Snow tex 0-40 (the product made from the Nissan chemistry: colloidal silica, moisture powder, 40% of 
nonvolatile matters) They are 0.1g, 2g of sodium acetate, and Dow about isopropyl alcohol after making 150g and methyl 
trimetoxysilane 200g react 647g, and Co(II) acetylacetone 2 hydrate. Solution which added 0.1g of Corning paint additives 31. 
[0058] The solution containing Ti02: The solution which consists ST-K03 (the Ishihara Sangyo make, 10% of nonvolatile matters) of 
50wt(s)% and 1 -propyl alcohol 50wt%. 

[0059] Moreover, the conditions and the various examining methods which were used in the example, such as the method of 
application, are as follows. 

[0060] Method of application: A flow coat or a DIP coat. 

Corona-treatment conditions: Output 500W, the irradiation range of 5mm, processing during 3 minutes. 
Rebound-ace-court hardening conditions: It is 60 minutes at 120 degrees C. 

The hardening conditions of the solution containing Ti02: It is 120 degrees C and is 30 to 60 minutes. 
[0061] Adhesion: Go board trial JIS It is based on K5400. 
Whenever [ yellow ]: JIS It measures according to K7103. 

Hardness: JIS It is too heavy 500g at the Taber abrasion test based on K7204, and the turbidity before and behind 500 rotations is 
measured. 

Turbidity: JIS It is based on K7105. 

An early contact angle: Measure a contact angle with 0.1 cc waterdrop after irradiating the light source of 2 the ultra violet- rays 
reinforcement of 0.5mW/cm for 3 hours. 

The contact angle after a weathering test: Measure a contact angle with 0.1 cc waterdrop. 

[0062] Weatherability 1: Evaluate the appearance of 3000 hours after, and adhesion using a sunshine carbon arc weatherometer 
weatherability accelerated test machine (the black panel temperature of 63 degrees C and a water spray are sprayed for 12 
minutes per hour). 

[0063] The primer 1 was carried out in the flow coat, spreading hardening of the rebound ace court 1 was carried out in the flow 
coat at the example 1 polycarbonate plate after spreading hardening (1.8-3.5 micrometers in thickness of the primer layer after 
hardening) (2-5 micrometers in thickness of the rebound ace court layer after hardening), spreading hardening of the solution which 
contains the corona treatment back Ti02 further was carried out, and thickness of the photocatalyst coat after hardening was set 
to 20-40nm. 

[0064] Example 2 primer 2 was carried out in the flow coat, spreading hardening of the rebound ace court 2 was carried out in the 
flow coat after spreading hardening (1-2 micrometers in thickness after hardening) (2-5.5 micrometers of thickness of the rebound 
ace court layer after hardening), spreading hardening of the solution containing the corona treatment back Ti02 was carried out, 
and thickness of the photocatalyst coat after hardening was set to 20-40nm. 

[0065] Example 3 primer 1 is applied on a DIP coat (a part for 1.5m/in raising rate). At 1 15 degrees C, after hardening during 30 
minutes (1.8-3.5 micrometers in thickness of the primer layer after hardening). The rebound ace court 3 was applied on the DIP 
coat (a part for 1.5m/in raising rate), it hardened for 60 minutes at 120 degrees C (thickness of 2-5 micrometers of the rebound 
ace court layer after hardening), spreading strengthening of the solution containing the corona treatment back Ti02 was carried 
out, and thickness of the photocatalyst coat after hardening was set to 20-40nm. 

[0066] The process after corona treatment was not carried out in example of comparison 1 example 1, but others were performed 
similarly to an example 1. 

[0067] In example of comparison 2 example 1, the process which carries out spreading hardening of the rebound ace court 1 was 
not carried out, but others were performed similarly to an example 1. The result was shown in Table 1 and 2. 
[0068] 
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mm%. $ ^ i:if i l< n 2 o - 5 o ii%Ttt $n 

[0 0 16] SltbTH Wiaxfl/y^jD-^ 
^y^f;i/X-f^7tr- K xf i/y^'J^-JR 

yp tfJi/x-^-^y-fe^- K X^>^y :3-;!^y 

y^kc— ^T-bT— K yptru>^fy 3— ;i/^E/ 
x^;i/x— T^r-tr^— K tf u>^y 
7DhfJl/X-fJI/7tf-h, u>i/y ;p^E 

;^x-fJI/7tf-h, X'f|/>yU3-;i/y7 
^jl/x— ^;k xf 1/>^J a-j^yxf JI^x-f;k 
x^k>^y 3— ;k^:/pb;i/x-7^k x^u>yu 
n— ;i/>?^;px— ^k yxfi/>^ij3-jk>7f 

;!/X— T^k yXfl/y^U P— Jl/^X^I/X— T^k 

yXfl/>^U3-Jl/y7D^X-f;k yXfl/> 

y'j3-jk>7fji/x-fjk yo tf u>^y zi—jizs 
t^rji/x.—Tjis. yptf u>yy n-^^x^n-f 
;k yptf i/>y'U p— ;i^y y^;ux— x-;k x^u 
y^Ja-jR;xfJl/X-fik X^l/y^U b— ;u 
^/7^x- 7^k£>£p#^y p— ;HB ; v^pa^-s- 
y>, o-y^fy^n^ity >. m-y^k>^D 
^x+ity >, p -y^;k>^ n^^ity >co£n^flti^ 

^^(Offl^IHftxx^MH ; y^y-Jk x^y- 
;k l-yo/v-jk 2 -^p/ty— )V<Dtw%T)Vu 

[0 0 17] Sfc, _hE»flt»«tt. ffi£/«#£LT, 

>ytfc<zv^>h7x*5^:/3 i) , #y**^7^ 

+ l/>i:7MP*-*>i:0M^WffJt<ffl^ 
6Wo ***>*JWtt, bT 0. 0 0 1-10 

ftlfciLfflU W«ttf*^»J, ^«BSjh»J> yju-o^j 



( 4 ) 
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[0 0 18] ±iB*§<M£tt, HJB#»a»««*.«2~ 

[0 0 19] Mil m\$k<DWLmtf\~l Oumtti. 

*tv>tA- Ka- m*«L-ftO'68it*«ttTl/a< 
ttttSltt;):ffl*.»*l 5#-HWMB. 1 0 

o~i 2 o'coa^TAof&fflssnsdtK.kD, -/^ io 
[0020] hmty^-i 

R' d R J e S i (OR 3 ) 

;i:t, r 1 u^sf»i~407^a, Aoy 

>itT)V*)im. «*H : P*6~1 2®7U-;US*fc 
teAPyXLTU-Jk*. ^*M^5~8«^^i7U 

T®:i~40T;^;ua, T->^**fcttTJU^;UT-> 

0. 1 Sfc«2T*5, T-^£*l£ ft -5,, 
[0 0 2 1] -> U * te^JAtf 10-50 ll%OS i O 

feS 1 ~ 1 0 0 nmc^igBfc&^S i 0 2 Sr^tJtt^ 

[0022] *£»fl:fttts i o, ii&mmitmtoig. 

K Sn, Sb, Ta, Ce. La. Fe, Zn. W, 
Zr, I n*5j:tfT i J: "9 Sgfcfn* HfcL 

< « 2 mM£k±.v>&mv>mit®}*miz> ut^s. 

&«&{t#l<D:W*:0(<*:LTte. AhO,, SnO,, s 
b,O s . Ta,Oi, CeO,, La,©,. Fe,Q 3 . Z 
nO, WO,. ZrO„ I n 2 0 3 *3J:Z>'T i O, S^tf 40 

[0 0 2 3] «rE«^«{t*tt»j»^©»*'tt*»«>* 

«fJL<(J2 0iI%RTT^. SMKJ. MSIC 
ffl n * -> 9 >fc£ttrt<JozK$MI?* **3r o * * Tff 

[0 0 2 4] *^§W$->7 I, Ttt. MAtf 

TfEiC 

R, S i X 50 



r«t;u^;us. 7i-jh, f-;n, y^ 

$tl-5*^fgtt->7>. TIES: 
R,S iX, 

ddT. R*3j;OCX«)^««JifBtC|^i;T'$)-g). T«S 

n^-wt&tt ->:?>. Tea 

RS i X, 

CUT. R*3«fc^X©^«tt_hEicHi;T$)^. 

n * HWt614 -> 5 > *5 <fc tfTEaS 

SiX, 

[0 0 2 5] ±Ca©*1ftEtt>'7>tLTtt. 

7>. hU7i-^h+->y7>. y7iZJWf^ 
^h + yy7>. 7i-^y/?;Mh + yy7>, 7 
i^y^fMh+yy7>, (f^k^^^M b*- 
>>7>. fr;|/y/fJHh + yy7> 1 7 -7:7 'J 
n*->:/aif;i/>?*^l/;* h*->:>5>>. r -^^^ U 
□ *y7Dejl/y>fj^ H^->->7>. 7 - ^U^:/ 

;W r-75y7"nt?^y/fJM h + ->->^>. r- 
7Sy7"ot;^^5 L ;Mh + yy7>, r-75;7 
p tf ;y y ^;ux h * -> -> 5 > . r - ^ U -> K + -> y p 
fcf-H'^-JMM h^->->^>. r-yu->h* + ->^Ptf 
Jl/v'y h + ->X h^^->5>*5«tr>'/3 - (3.4-X# 
-> -> 57 a ^ ->;w x? Jl/ $? * ;* h =¥ -> > 7 > * 

[0 0 2 6] - ■gmfei/^ytiVTit. 

S^^l/v*;* h^->->^>. J?IfJPi?^ h + y->7 
>, 5?^f^Xh + yy7>, ylffylh + yy 
7>, y7i-;k>7h + yy7>, 7irf/fJk7 
^.h + ->->7>. 7ir;WfJl/i'Ih + yy7>, t* 

xjl/^^^v^ h^->->7>. b*xjU^5 L ;i/i?xh+-> 
->7>. r-T^U P+y7DtfJMf^y7 b*->-> 

>, r-/M7"h7"ntf;Mf;i/yxh + yy7>, 
N-/3 (7 5 71^) r-75 7 7De;Mf^ 
h*->->7>. r-T5yy'PfcfJy7t.^;l->*7<. 
7>. r-7>y7DtJMWyXh*yy7>, 7 
-yjyK+y^P^Wff-^ h*->->5>. r- 
->H^->yPtf^y h*yylh+yy7>i3<ty 
3- (3. 4-x4?+->->:7P'\+->7b) X.^)V*?-)l 

[0 0 2 7] H-e^14->7>tLTtS. «it«. 

y^uhuy h+->->^>. X?;yh-'jy h + ->->7> 




( 5 ) 
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*S"5/9>. exJPhU^h*yy7X tZJ^UX 

b*~>~>^>, tfxjl, (|3-^h+yxh+y) >^ 
>, r - Ty* D n+y^P tfJU HJ y b^>:>^ r 
-^y-UD^v-yntfji/HJ* h*->->9>, r-y 
JW7hypbfJ^U/h + yy7X r-ZM^h 
ype;i/hUXh^yy7>, N-/3 
r-75yyp^h'J^h*yy7>, 
□ e;^U^h*yy7>, r-T^/^ntf^hUX 10 
h*~>~>^>, r-^'JyK+yyatf^hU/^y 
->^>, j3-^'JyF + yyPt:;H^U^h + yy7 

-if u ~> H^v-yp tf;i/ hux h*i/is7>&&zf0 - 

(3. 4-X7^^rV'>57D^'>^) xf;i/hU^h* 

[0 0 2 8] Bm«te->5>£UTtt, 0>Jx. 

tf, r h 7X^;^y y U ^r- h^cttfr h 7/? Jl/ 
tJl/hyU^r-h^f^C^^^o m&M<t®& 

[0 0 2 9] 7J^-j^lTil ^JAfcf* y^y- 

;k x^y— ;k <y^p fcf;i/r;i/p— ;k n-y^y 

2 -79 S—)V<Dlto&ffintetomT)l'Zi--)),m ; 

y^tpyj^0}Dttpy;^i ; yne u 

>^U3-j^y^^x-rJk yptfly>^»jn- 

Hyifju-fJk ypt!i/>^U3-ji/ ; ey^f 

Wt*?-)l. WBfx^Jk »S7'5 1 JK^atxXr;« ; 

^x^jux— y ^;i/-f v y^;i/x— T^ji/co^o^x 
; TirH>, ^^Kyywh>^^^ 

Xfl/>^U3-Jk Th7tHD77>> N,N,->> 
/fJI/^i/A7^ b\ y^PPX^y^W^Ct^ 

[0 0 3 0] yU3>A-Ha-hi©fc7- 

[0 0 3 1] *^*ft^*iUT»4, «Atf, hU*5F 40 
h + ->'>^>, h'JXfJMh + yy7>, M J y 
fJHh^yy7X hUxfJHh + yy7X h U 

^xXJI/^y^;i/y h*yy7X 7iUk>7 
^Xh + yy7X lfxjk>7fJMh + yy7X 
t'Uk>7fjHh^yy7X U P+y^P 

Mfry h^z/is^y. r-^^^UP + y7P 

y7^JMh*yy7A r-^JW^hypWI/W 
fiHht->y7X N-/3 (7^yifW r~T^ 50 
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yya^y/fJMh^yy7>, r-T^y^De 
Jl/y^fJMh + yy7X r-7>yyn^y^ 
JHh + yy7>, r-^'JyH+yypeiky^^l/ 
^h + yy7X r - ^ U H + S/^P h*-> 
Xh^yy7X 0- (3.4-X^yy^PA+y 
Wxfjl/y^fJM h + yy7>^fi^^ h + v 
v^>, yX^y7h + yy7X y/^l/yXht 
>-5>^>, i/X^Jl/vX b*i/z/y>. itZtx.—JVz?* 
Y^yis'yy. 7xXJMfJ|/y7h*yy7>, 7i 
x;Mf;kyXh^yy7>, b'xjMfJky^ h^~> 
>^>, exjMfjPyXh + yy7>> r-7JUD 

ty^D^y^W^ h*yy5>, y-*)Wf 

h^ptf^y^^y h*s^>^> % r-y^yhy 

□ ejMf^Xh+yy7>, N-/3 (7^7Xf 
r-7^y7*ntf;Mf;i/y^h^yy7X r- 

7^/yp eji/y^u^y h*~>~>^>* r-7^y 

nejMfJkyXh+yy7>, r-^Uyh^y^P 
WfJI/^h+yy7X r-^U'>H*->yptf 
;Mh*yyXh + yy7>, 0- (3. 4 -Xtft^v 

yzn^yji) x.^)V^)V-J^ b^-yy^>s y^ 

;^U^h*yy7X xfJ|/h'J^h + yy7X y 
^l/hUXh + yy7>, XfJ^UXh^yy7>, 
7xX^h'J^h + yy7X 7lXj^'JXh + yy 

ex;^U^h*yy7X fcfx;i/MJxh^> 
>^>, t:x;l/ (/3-^h + yxh + y) :>^>, r - 
7^UP + yyp^hU^h^yy7X r-y^y* 
'Jo^yyPtf^MJ^h*yy7>, r-/JWyh 
^Ptf;uh'jy h^i>'>^>> r-*)Vtiyb7u\£)\, 

hUxh^yyyy, N — /3 (7^;x«) r 

yyptf;n-uy h^f>f>^>. r-y^yyptf^h 

U^h + yy7>, r-T^/yPWI/hUX^yy 

r-^u->K^->yptf;i/huy h^->->^>, 

e-^UyK + yyPhfil/MJ^h + yy^X 7~if 
U v K + yyp t?;U h U Xh^yy7>, 0 - if U > F 
+yyp tf;i/ h »J xh^yy7X 5- (3.4-xtf 
^v->i7D^\^S/;l/) XfJPhU/h + yy7X ^ h 
^x^;i/^;uy U ^r— K t- h 5 y ^)V^r)V y > U >ir 

[0 0 3 2] yij3>A-K3-Hlt ±l2C0$P#fl- 
[0 0 3 3] SftfiEfttLTU, «A«X5 L U>if , j3 

-;i/^y ^f;i/x-f^7tf- K x^u>if up- 
jRyx^x-fJi/7tf-h, x^ix>ifij3— ji/ 
tyypeii/x-f^tf-h, x^i/>yu p— ;u 
tyyfji/x-f;i/7tf-h 4 yp eu>if up-;u 
^y^fji/x-r^Ttf-h, yptf u>£f»jp— ;u 
^eyx^i/x-^^Tir^- K yp tf u>2f u p — ;u 



( 6 ) 
9 

;k xf 1/ > U ^ - Jl/y y d ejl^x-fJk x^u> 
^ U n— ;i/>?^;ux— yx^l/>yj □-Jky 
y^;Ux-7^k yxfl/>^U xi— ;Uv?x^^x-t- 
Jk yX^l/z^'J 3-Jk>7oeJH-fJk ylf 
l/>y'j3-Jl/y^l/X-fJk yDei/>^j3- 

;i^*3\H/x— -r\>k ynhfi/>^U3-;i/yx^x 
— yptf i/>^U3- ji/^Ey y^ji/x— ^;k x 10 
^l/>^'Jn -;p^e y x^;i/X-^;kfc J: x^ u > y 
u n-^y ^;i/x— t-;kdjp^^u a—jim ; 
a^\^y>, o-^^l/^^D^ity >, m-y^- 
;ui>^a^\^ity >, p-y^;k>v*n^try >co#n 
^flgte^mtt^r h >m ; ifixfjufi n - y d tf;k 

w&n-^ji&mgmwtx.xTfrm; x 

^y-;k i-7D/v-;k 2 -:/D/sy — ;i/<z>*n^ 

[0 0 3 4] ±fE5HR«*K:tt, A-H3-h»©«{t 

h7Wk>y7>Mn^<!:!)T > tl>o 
[0 0 3 5] ±|E^«*©A#:«tbTtt, TE+<C>& 

Al, Zr, Co, Zn, Sn, M 
n, V, Cu, Ce, Cr, Ru, Ga, Cd, F e <£> 

-t/-X^ y-t-x— K y-n-yh + yF-t 
y-y^;i/ 7-fcT— K ^^x^Mht+yA, 
2,4-A*it>> f t>, 3, 5 -^\y^>> ? ^->, Tir 

'N^v'JUK, Xt7U>®, yOV>Wt, 5j-U-f>Bf, 

-t/^>>« f k^*>-^, ypt:t>t ) 
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[0 0 3 6] «l-»375>OA*«tLT 
te> BgJW^T^>, ^»K7 3>, 7Sy->7>»a«ff 
SK, *'J^fl/>y75X #iJX-fA 

^75>, yxfk>h«j7^>, -f ^y exyptr;i/ 
y^>, ex^-try^u> mjt3>, > f x^u>h 

U75>, t- h 5X9 L U>'<>^7 r 3 >, ^>^x^U 

tfji/7 3 >. 7^/x^x^y-^7^ 
>, y^-r ^y t:Xy v 'De^y^>, y>$>>>;73 50 



>, N-7^;^^Jl/tX7yX l,3->?7^y-> 
57D^1t>, <V*D>y7$X y^y-ly^T 
3 >, fN7^PP/t7*yl/>y7^>, ^7x- 
1">S>73>, 4,4' -^fl/yy7xUX y7> 

y ^^jcx;i/x;b^^->, ^>>?> ? >, hMy>, v 

7^y7x-JH-fJk 4, 4 ' -fty7X>J 
>, 4,4' -fc'X (o-hMy» y7Xyy>, 
o-7xXk>y7^X 2,4- hil/Xyy'7^ >, 
y^l/>eX (o-?DD7XU» . y7^Xyh'J 
)V7»)]/70r>. t:X (3,4-y7^;7xXJW X^ 
2,6-vT^ytfUv>> 4-^DD-o- 
7xXk>y7^X 4 -y h^->- 6 -y^jl^-m- 
7xXk>y7^>, m-7^y^/yJl/7^>, N, 
N, N ' ,N' -^h^y^;i/-l, 3-^>^75 
>, N, N, N ' , N ' -rh7^W-p-7iXl/> 
y7^X fh7^W7XyX h Ux^y-jl/7 
3 >, 2-y/fJI/7^/-2-k KD+y7"D/tX 
n, n ' -^y^;utf^^^>. N,N* -tlX [ (2- 
t Hn+y) ype;w K^?s;>, N-y ^;i/*;i/^E 

>, ^yu>> ^>^y^wi/75 >, a-y^ji/^ 

>WWWl'7S> 1 2- (y^fJl/7^/^^1/) 7 
xy-Jk 2,4,6-hUX (y7W^y^fo- 

;k) 7x/-jk N-yf;^^7y>, tfp'jyx 
*;kt'J>, N — j3 (7^/xW) r-7^y7ne 
JI/hU^h*yy7X r -73 y 7d tf;i/ h U y 
~>~>^>, r-73y^Ptf;i/h'JXh + yy7>, N 
-/3 (73yxfJW r-73yyPtfJM^kyy h 
*~>~>^>, r-73;7ot°JM5 : iky^h + yy7 
>, r - 73 y yp tf;Mf;kyx yy 7>^tf 

[0037] ±m(Dtiu^m{tmm^mmcom^mx^ 

liO.OO 1-1 0ii%T*^>o 
[0 0 3 8] #5£lWtC*5^-C\ yU3>A-Fn-M 

ffl^rlHlM-r^^tC, tfittx^^-^Iftt^f^fflS: 
[0 0 3 9] ^^ft^^LTii, «*«*l/-hflD 

[0 0 4 0] frfr2>1t&M<Dtt>>b&m£lsT\Z* Mz. 
«, Co, Mn, V, Cu, Ce, Cr, Ru, Ga, 
Cd, FeWS:t^tf5. Mb£- 
#)chLT«, 09x.fc£, 7ir^7-trh>, v-n-^h 




( 7 ) 
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->A, 2, 4 3, 5 -'S 7^ 

3. dtl^CD^;^©?^. 4 0 0~5 5 0 nmf;M 

[0 0 4 1] 36»*>*<t^*tt. »««Et»OH»»K*#b 10 
0.0 0 1~5llX-flftL-<«V>6n«. 0.00 1 

[0042] &it. ±M^mm-i.. ffi^tit. m 

^ttco^ >h7f^f-f73 1) . #'J^-^->t;u+ 
U>i:7;P^-n^-^>t©^m-&#:75WSb<ffl^>€. 20 
n^>. a^-SJBte, ^iKicauTO. 0 0 1~1 01 

[0 0 4 3] ±E»1»tttt. BJBaM*«0!l*.«2~5 

[0 0 4 4] mitilZ. «ffc»©MJJW2~7tfm£&* 
±5fc#3TflMT<5©a*$f3;LU. 2/jmiO'J^V> 30 
taaWH-fl-Tfc:*:. —??7 W mcfc9;*:^£A-Kn 

mam^i ~2 4n#m. 1 0 o~ 1 3 cc^arc-ira 

[0 0 4 5] *a^O*«Jl«'J*-3B*-htRtt. ->'J 

^SaSftLTIS, TiO,, T i 0 3 . S r 

TiO,. FeTiO,, WO,. SnO,, B i , O, . I 
11,0,, ZnO, Fe,0,. R u 0 2 . CdO. C d 
S. CdSe. GaP, GaAs, C d F e O, , Mo 

Ti0 2 . Z nOT-$,0. #{C0^L<tt7^-^— fc?S! 
T i 0 2 -e&-5,, 

[0 0 4 6] Sfc, ->'Ja>m8gtUTtt. x'Ja/A 
-H=i-hJHICt3lriTE«llxfcTESC: 50 



43fH§ 2 0 0 1 —4 7 5*8 4 
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R' d R l , S i (OR 3 ) 

Z\Z\T\ R\ R\ R\ d&£Zte<Dfemit±wl£m 
[0 0 4 7] «{t««:feJ:tfra#«E#<hLT*>A-F=J 

- h mz-D v»te* l^c *<d tm u *> ©£<£/B-r s c <t 

&au~i oM%T&s<£>as$?2;L^. 
[0048] mm\tMx.tt7 : 4 ya-m. xe 

>^— ft, z.zru-miz£Dftoz\htf-czz> 0 mtt 

JS-r-5©*W*bli„ 5 0nm<tl)*fUi:l!il^S 

mmms&i*Mx.i-£ i~5b#m, i o o~i 3 0 

[0 0 4 9] 3tMj»^M««nD^-iQ ! aLfc->'j3>A 
-> 'J n > a- K 3 - MI K9fi< »£• 

lift, ytmmmmmizte, A-h-n-MSfco 

[0 0 5 0] *»WO««Jl«'J*— h«tt«*« 
[0 0 5 1] 

[0 0 5 2] 

[mffiw jut. suswcj:t>. #fgwss6K:#s&T 

(#0 SS) H*5mmiZ)S (lmx3 0 cmx 5mm) 

[0 0 5 3] : *3MU*^'Jl/-h<i:* 

4 : 1 ©#fi£#: (Mn=10000, Mw= 4 0 0 0 
0) $100g, 2,4-ytHD + ^>>/7i;> 

50g, 7"Dhfi/>^un-;i/ ; ey^5 : -;i/x— ^;u^-8 

50giDow Corn i ng^-f >h7r-ff^7' 
3 1^0.1 g*>e>fc:*»*. 

[0 0 5 4] 7°7-f7-2 :T^'JD-fKA-10S 
(□-A&A-XttS!©Ti7UJP«tflg) 100gt2, 
2' ,4,4' -rh5bh'D + y'<>77i;>4 0 
g, ypfcfU'>^U3-;U ; E/^^;Ux-^;i'Sr8 6 0 
giDow CorningM>l-7f^f-f7'31 



( 8 ) 
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£0. 1 g 

[0 0 5 5] A-K3-H : "tv 97 0 -4 0 

(Bffi^Si : 3U<^y'J*, ^#%#4 
0%) 1 5 0 gt^f^h'J^ h + ->->5>2 0 0 g 

®E^-hUr>A2g, Dow Corn i ngM>h7 

f^r-<y3i$o.i g sun*.*:***. 

[0 0 5 6] A— Ku— h 2 : 7,7 — =rv 97 0 -4 0 

0%) lS0gi^f;l-hU^h*>'y7>2 0Og 
£J5J£3 2,4-ykr : P + i"<>';7x;> 

2 o gi-f y^Dtf;i/TJUn— ;P6 2 8 g, mwti-h>) 

r 7A2g, Dow Corn i ng'v-l'/hTf-i'T'f 
731^0.1 g»»e.fc*»*. 
[0 0 5 7] A— h*3- h 3 : X/-T7?X0-4 0 

0%) 150gt/^h'J/r- + ->y7>2 0 0 g 
£HJ&31±£:&, *1V7u\Z)V7)\,n—)lG 4 7 g, C 
o ( I I ) T-fe^l/T-fe h>2*?U#)^0. 1 g. mk 
th'J 1 ?A2g, Dow Corn i ngM>r-7f 

[0 0 5 8] T i O: £^tfjgiK : ST-K0 3 WK 
SlUSi W%»10%) S5 0wt%il-7"ntfJl' 
7)l=i— )15 0w t 

[0 0 5 9] 3=fc, SI*(i«-Cffl^fca**jfe«SO*fr* 

[0 0 6 0] : 7D-n-ht)b<tt^^ 7 7 

3 D tffli^fr : 5 0 0 W, 5 mm, 3t> 



A— hffift^ : 1 2 or-rj-6 05>. 

t i o, &^tsmm.<?>mit%iVe- ■. 1 2 otT-3 0 - 6 0 

[0 0 6 1] : m&Sbmk J IS K54 0 01: 
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